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Subject: Limited Borrow Site Feasibility Study
Alternative Borrow Site 6
SEC of East County Road and Chino Corona Road
City of Chino, California

Dear Mr. Burroughs:

Presented herein are our preliminary findings and conclusions regarding the suitability of the
Borrow Site 6 soils to be used as engineered fill to balance the grade for the OC Prado site
construction located on the southeast corner of Bickmore Avenue and Mountain Avenue in the
City of Chino.

Based on the conceptual grading plan, the proposed rectangular shaped Borrow Site 6 covers an
area of about 485,000 square feet or roughly 11 acres. The site is bounded by Chino Corona
Road to the north, East County Road to the west, one retention pond to the south and two other
retention ponds to the east. A Site Vicinity Map with approximate ground contour elevations is
presented in Appendix A as Figure A-1. The site is owned by the County of Orange Flood
Control District.

Field Exploration and Laboratory Testing for Feasibility Study

The field exploration program for the feasibility study consisted of excavating twelve test pits. A
rubber tire mounted backhoe was used to excavate the 12 test pits ranging in depths from about
15 to 17% feet. The locations of the test pits are shown on the Field Exploration Map, Figure A-
2, presented in Appendix A. Bulk samples were obtained from the test pits for laboratory
testing.

Laboratory tests, including moisture content, #200 sieve wash, expansion index, maximum
density, pocket penetrometer and plasticity index were performed to aid in the classification of
the materials encountered and to evaluate their engineering properties. Sulfates, chlorides,
resistivity, and PH tests (corrosivity tests) were also performed on selected samples. The results
of pertinent laboratory tests are presented on the boring logs in Appendix B, and/or in Appendix
C.
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Site Geology

The site is located within the Upper Santa Ana River Valley, which consists of a series of
coalescing alluvial fans formed by streams flowing out of the San Gabriel Mountains to the
north. The valley lies within the Peninsular Ranges geomorphic province, which is characterized
by alluviated basins, elevated erosion surfaces, and northwest-trending mountain ranges bounded
by northwest trending faults. The site, which is located within the Chino Basin, is underlain by
sediments deposited by the Santa Ana River and its tributaries such as the Chino Creek.

Morton and Miller (2006) show the site to be underlain by very old alluvial-fan deposits (See
Figure A-3 in Appendix A). The sediments encountered during the subsurface investigation
consisted predominantly of clay.

Surface Site Conditions

At the time of the subsurface investigation, the site was accessible through gated driveways along
Chino Corona Road, East County Road, and along unfenced areas adjacent to East County Road.
Except for localized areas where concrete was exposed, the ground surface exposed bare soils.
There were some concrete slabs remaining at the southwest corner of the site and near the south
eastern boundary along with an asphalt paved driveway in the northeastern portion of the site.
The site has been cleared of trees, past structures such as buildings, animal shelters, and other
above ground ancillary facilities; however, it appears that some foundations may remain below
the ground surface.

The site generally slopes to the south between about elevations 563 and 555 feet except for the
south end of the site that has a 10-foot high slope dipping toward the existing retention pond.
The conceptual plan indicates a proposed 20-feet setback from Chino Corona Road and East
County Road followed by slopes at an inclination of 4:1 (H:V). The proposed grades at the toe
of the slope will range from about elevation 552 feet at the north end and 544 feet at the south
end, which correspond to cuts of about 10 to 12 feet.

Soil Conditions

The subsurface soil profile consists generally of artificial fill underlain by alluvial deposits. For
the most part, the fill is generally on the order of one foot thick except for the former area of
buildings/structures and underground utilities where 6 feet of fill was encountered in Test Pit 12.
The fill derived from onsite shallow soils consists predominantly of lean clay with sand and
sandy lean clay.

The alluvium soils consist predominantly of stiff to very stiff medium plastic to high plastic
sandy clay and clay with sand. Some discrete layers of silty sand, clayey sand, and poorly graded
sand with silt were encountered in Test Pit 3 at depths of 9 to 10 feet, in Test Pit 6 at 15 to 16%
feet, in Test Pit 9 at 11% to 13 and at 15 to 17% feet, and in Test Pit 11 at 10% to 16 feet.

The moisture contents of clay soils are highly variable, ranging from about 12 to 37 percent with
an average of about 21 percent while the silty sand and clayey sand moisture contents range from
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about 9%2 to 12% percent with an average of about 11 percent. Based on two maximum density
tests performed and prior experience with similar soils, many of the clay sample moisture
contents are about 8 to 12 percent above optimum for the soils sampled at depths between 4 and
12 feet below the ground surface.

The fine contents range from about 50 to 87 percent with an average of about 64% percent for
clay and from about 15 to 32 percent with an average of about 23% percent for silt and clayey
sand. The average relatively low fine contents of the clay soils are attributed to the presence of
concretions (hard matter formed by precipitation of mineral cement between particles), which
was observed in many of the clay samples. The pocket penetrometer tests indicate unconfined
compression strength on the order of 2 to 4.5 tsf with an average of about 3.8 tsf.

Table 1 — Maximum Density and Plasticity Index

Test Pit Number TP-6 @ 10 to 11 feet | TP-11 @ 8 to 9 feet
Maximum Dry Density (pcf) 102.6 112.4
Optimum Moisture Content (%) 19.9 155

Liquid Limit 54 53

Plastic Limit 29 23
Plasticity Index 25 30

To aid in the soil classification and to correlate the soil plasticity with the soil expansion, two
plasticity index tests (Atterberg Limits) were performed on samples of Test Pits 6 and 11 at
depths of 8 to 11 feet. As shown in Table 1, the liquid limits exceed 50, which indicate high
plasticity for the two samples tested.

The site soil expansion potential ranges from very low to very high. Table 2 presents the data for
15 tests sampled at depths ranging from 1 to 14 feet. These tests indicate expansion index
variation from 20 to 180. W.ithin the upper 4 feet, the test data obtained to date indicate
expansion indices ranging between 20 and 45 and moisture contents between about 13 and 19
with an average of about 16%2 percent. Except for Test Pit 2, at depths of 4 to 5 feet and Test Pit
5 at depths of 6-8 feet that contained abundant concretions, all the expansion index tests
performed on samples at depth greater than 4 feet indicated expansion indices greater than 76.
Excluding the upper 4 feet of soils and the samples with high concentrations of concretions, the
average expansion index is about 132, which is very high.

The moisture contents of the clay below a depth of 4 feet range predominantly between 22 and 37
percent with an average of about 27 percent. On average, this moisture content is about 8 to 12
percent above optimum; however, some samples have moisture contents up to about 15 to 17
percent above optimum.
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Table 2 — Expansion Index Test Results

Test Pit | TP-2| TP-3| TP-5|TP-5 | TP-6 | TP-6 | TP-6 | TP-6 | TP-7 | TP-8| TP-9 [TP-11[TP-11TP-11|TP-12

Depth (ft)| 45 | 2-3 | 1-2 | 6-8 |1.5-2|5.5-6 (10-11|13-14| 1-2 |[4.5-5|10-11| 1-2 | 56 | 8-9 |8.5-9.5

Expansion| 57 | 28 | 31 | 49 | 38 | 107 | 108 | 151 | 20 | 76 | 158 | 45 | 132 | 180 | 148

Moisture | 22.8 | 19.3 | 15.7 | 26.4 | 13.8 | 26.4 | 36.9 | 34.3 | 16.9 | 21.9 | 30.5 | 16.4 | 22.3 | 249 | 27.0
Fines 73 | 51 | 73 | 66 | 66 | 71 | 69 | 78 | 76 | 71 | 87 | 65 | 70 | 64 83

There is a rough correlation between in situ natural moisture content at depth and expansion
index. For the same amounts of fines, site soils with higher moisture and higher plasticity index
tend to have higher expansion index.

Groundwater

No groundwater was encountered in the excavated test pits

Corrosivity

The corrosivity tests performed indicates that the site soils are generally severely corrosive to
metal. However, the tests performed did not indicate high corrosivity to concrete. The

corrosivity test results are summarized in the following Table 3.

Table 3 - Corrosion Test Results

Depth Minimum Soluble Soluble

Borin P e i

9 Resistivity | pH Sulfate Content | Chloride Content
(M| (ohm-cm) (ppm) (ppm)

TP-11 | 5.0-6.0 446 7.5 203 425

TP-12 1.5-2.5 717 7.6 322 170

Conclusions and Recommendations

Based on the data collected from the field to date, it appears feasible to import some material
from Borrow Site 6 to use at the OC Prado site. However, it appears that only the upper 4 feet of
soils (once well blended) could be suitable for foundation support. Some silty sand and clayey
sands were encountered in the southwest corner of the site (mostly in TP-6, TP-9, and TP-11) at
depths of about 15 to 17 feet (end of test pits). However, based on the conceptual plan, the
proposed basin depth is only 10 to 12 feet and the sands encountered are generally deeper than
these depths.

The other soils tested between the depths of 4 feet and the proposed design bottom of the borrow
site are generally undesirable from a geotechnical standpoint due to their high moisture content
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(average of about 27%), high plasticity and high to very high expansion potential (EI average of
132).

If this borrow site is further considered for import, we recommend that additional test pits be
excavated to confirm the preliminary findings, especially within the zone selected for import.

CLOSURE

The findings and recommendations presented in this report were based on the results of our field
and laboratory investigations, combined with professional engineering experience and judgment.
The report was prepared in accordance with generally accepted engineering principles and
practice. We make no other warranty, either expressed or implied. Subsurface variations
between and beyond the test pits should be anticipated. Samples obtained during this
investigation will be retained in our laboratory for a period of 45 days from the date of this report
and will be disposed after this period.

Should you have any questions concerning this submittal, or the recommendations contained
herewith, please do not hesitate to call our office.

Respectfully submitted,

KOURY ENGINEERING & TESTING, INC
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Principal Engineer

Distribution: 1. Addressee (a pdf copy via e-mail)
2.File (B)

APPENDICES

Appendix A: Maps and Plans

Vicinity Map — Figure A-1
Field Exploration Map — Figure A-2
Geology Map — Figure A-3
Appendix B: Field Exploratory Test Pits
Test Pits 1 through 12
Appendix C: Laboratory Test Results
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